N2O as a substrate and as a competitive inhibitor of nitrogenase.
We have investigated the inhibitory effect of N2O on NH3 formation by purified component proteins from Klebsiella pneumoniae and have confirmed that the inhibition is competitive with respect to N2 and that N2O is reduced to N2, which in turn is further reduced to NH3. In addition, we have shown that N2O is unable to support HD formation from D2 and H2O. N2-supported HD formation from D2 and H2O was found to be inhibited by N2O. In contrast to N2, N2O was found to suppress nitrogenase-mediated H2 evolution completely at infinitely high pN2O. H2 was found to inhibit N2O-supported NH3 production but not N2O-supported N2 production. The steady-state kinetics of N2O reduction showed a good fit to Michaelis-Menten kinetics with a Km for N2O of 5 mM at 30 degrees C, corresponding to 24 kPa of N2O. A model is proposed that fits the observed results.